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difference from an LPS 11 from the orientation θs 
including the difference Aθ to obtain an output 
orientation &thsta; as the electromagnetic compass. 



PROBLEM TO BE SOLVED: To improve accuracy and COPYRIGHT: (C)1999,JPO 
response characte ris tics by correcting an orientation 
deviation at an integrated or ien t a t ion by a magnetic 
orientation having a good accuracy as seen for a long ~ 



SOLUTION: Signals respectively detected by a three-axis 
magnetic sensor 1, a two-axis tilt sensor 2 and an 
angular velocity sensor 3 are digitally converted by A-D 
converters 4. A tilt angle correcting circuit 6 obtains 
components of horizontal and vertical directions from 
geo mag netis ms of X- to X-axis directions detected by the 
sensor 1 based on a tilt angle detected by the sensor 2. 
A magnetic orientation calculator 7 obtains a present 
magnetic orientation θm from the geomagnetisms of 
the horizontal and vertical directions. An angular 
velocity integrator 8 outputs an Integrated 
orientation θ's from an angular velocity detected 
by the sensor 3. A tflt angle correcting circuit 9 
obtains an integrated orientation θs of the 
horizontal direction from the orientation fctheta/s based 
on the tilt angle detected by the sensor 2. A 
differential circuit 10 obtains a difference Aθ 
between the orientation θ m and the 
orientation θs. A subtracter 12 subtracts a 
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